Answersfor the Exercises for thelecture* Superconducting RF-1 and 11”7
7 Oct 2007, K .Saito

Exercise|

2
¢=.—Hc.,

,
He _ 27&* _ ¢
He, 2721& 22

He, _ |9 . He,

A= 3
J2 H. \4r HZ

am=—29_ HC(T)=HC(0)-[1—(T1”
1| T )
TC

i)
o) = O b

(M= _1 Ho(M_ He@ 1 x(O)
R )

e sHM V2H O [ (TY ] w1 (T
R R [1+(TC”_H° o [“(TCH




Exercisell

1)
r -11/2 r -1/2
oY o\
1+( j +1 1+(j -1
K=a+if, a=w\/ue (gg , B=o\ue a;g
when o/we (] 1 (very good €electric conductor case),
r 2—1/2
)
_ we UoW
o=f=\Jue| ——| =,—
[ = > >
S K0 @+i)-, |22
S(skin depth) = = = |2
p \ uow
Rs (surface resistance) = Re(Z)= Re( )
Z = uw- 2t —(1—i)- HO
Hoo 1+| /JO'O' 2 20
[uw 1 |uow
R Z = = |— =— —=_
A2)=R 20 o\ 2 0o
2)
. —8
5.2 _ 2p:\/ 242107 e
HO® y770; 4r-10"-27-1.3-10
0=1.83um
R=L-P L7207 g0 3
o6 & 18310°
Rs =9.40 mQ
3)

_ Ho U@ .0'(300K): 1 %:
RS(4'2K)_\/20(4.2K)_\/20(300K) o(4.2K) R (300K): RRR /40 1.49 me>



Exercise II1
By the Two fluid mode,
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If define the A(London's penetration depth) as following,
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At T=0K, all electrons become superconducting electrons (ground state).

At a finite temperature T[K], some electrons are excited from the ground state
(T=0K, E=0) to the state (T=TK,E=A), which breaks superconducting state (normal
electron). The exciting probability exciting (T, A) is estimated by Boltzman statistics
as:

n,(T.A)=n,(0,0) exp(—ﬁ) .
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So one can be written as:
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Thus the Rs of RF superconductivity is given as:
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R(T, f)=A-f“exp( kT).
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Exercise IV

This will take a time. Please try it after this summer school.

Exercise V
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Exercise VI
R, [€2] =3.087TM Q

VIMV] =R, - P._ =+/3.0868x10° x1118.1551 = 0.05875 MV
A[m] = 3.0x10%/1.2937743x109 = 0.23188 m
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Hp/ Eacc =1753.44x 47 x10°%/0.5067 = 43.46 Oe/[MV / m]
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Exercise VIII
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